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(57)Abstract: 

PROBLEM TO BE SOLVED: To accomplish an action at 
a lower injection current quantity in a nonlinear light 
wave guiding path using a change in the index of 
refraction accompanying control light amplification. 
SOLUTION: The nonlinear light wave guiding path is 
provided with light wave guiding puths 1-8, an electrode 
9 constructed of a plurality of area 11-13 for injecting 
current to a semiconductor light amplifying medium, and 
a plurality of current sources 14, 15 independently 
injecting current to the respective areas of the 
electrode 9. In the light wave guiding channels 1-8, 
which consist of semiconductor light amplifying mediums 
showing light amplification to control light and non-linear 
refraction index change according to the light 
amplification, a phase shift is generated according to a 
non-linear refraction index change accompanying input 
of the control light to the inputted signal light. The 
respective area 11-13 are arranged along the light 
transmission direction from the incident port sides of the 
semiconductor light amplifying mediums, and the injection current quantity is set so that the 
current densities in these areas are gradually increased from the incident port sides. 
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